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Abstract: Students, even from non-design disciplines, are sometimes familiar with the use of prototypes to
develop a commodity. Rarer, even among students from design disciplines, is the awareness that
prototypes can be used to address research questions. In this paper, we discuss a case study for the idea of
using prototypes to better understand a situation that includes nonhuman actors. In particular, we used the
famous squirrels on the University of Illinois campus as the subject of our design efforts. A group of
undergraduates from mainly non-design disciplines was led through a half-day workshop on prototyping.
Instead of focusing on prototyping towards a commodity—an object or experience that the squirrels could
use—our workshop encouraged students to think of investigation as their primary goal. Thinking through
making, participants produced artefacts with features that could help us better understand squirrels. Some
prototypes, for example, embodied strategies for observing behaviour in more detail, while others were
designed so that their very conceptualization led immediately to additional questions. We recommend
workshops of this kind as a tool for encouraging two things: a broader appreciation for the different
purposes of prototyping, and an awareness of the limitation of human-centeredness in design.
Keywords: human-centred design; prototypes; workshop; squirrels; design research

1 Introduction
The University of Illinois at Urbana-Champaign, established in 1867, is a land-grant university, sometimes referred to
as one of the “public ivy” schools. Its prestigious status was one of the intentions of the founders, as is evidenced not
only by the size of the campus, but also by its impressive architecture. And also by the squirrels. They are grey
squirrels, not native to the area, but rather imported–along with the architecture and ivy–from elsewhere. A breeding
project in 1902 sought to domesticate squirrels to the campus (Miller, 2018) and succeeded, after two years, in
establishing a population, though the squirrels were not, and never have become, tame (Grennan, 2012; Figure 1).
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Figure 1. Eastern grey squirrel, University of Illinois Champaign-Urbana Photo-Gravures, ca. 1912 (Grennan, 2012).

The eastern grey squirrel (sciurus carolinensis) gets its Latin name from its habit of sitting in the shade of its own tail
(sciurus), combined with where it was first observed by European taxonomists (in the Carolinas). These squirrels are
easily observed on campus throughout the year. They have a rich vocabulary of sounds (ranging from quacks and
moans to a short puffing noise) and their vocalizations include an alert, an alarm, and an all-clear. These three main
vocalizations make it clear that they are cooperative creatures. Their body language is also complex, and the position
and activity of their arms, tails and ears are all significant (Bates, 2014). Individual squirrels may display particular
character traits, demonstrating more or less aggression, curiosity or willingness to tolerate risk (Cooper, Neff, Poon &
Smith, 2008).
Students on campus are generally positive about the presence of squirrels, to the extent that “Sassy the Squirrel” has
become an unofficial mascot (Figure 2). The University of Illinois is not by any means the only university that feels that
squirrels are somehow an appropriate symbol for an academic institution; Kingkade (2013) lists 50 in the US alone.
Yale, Harvard, Princeton, and Vassar are all on the list. Penn State, famous for its black squirrels, has a squirrel
Facebook page and Twitter account, so that students can find observations on the campus from a squirrel’s
perspective. University of Texas at Austin has albino squirrels; it is considered good luck to spot one when heading
into an exam. Squirrels are the official mascot of Mary Baldwin College. Given these various degrees of enthusiasm,
Illinois only appears in the honourable mentions in a list of squirrel-positive campuses (Kingkade, 2013).
Unfortunately, the lives of the urban squirrels at University of Illinois are not as luxurious as one might hope. The
university and its surrounding communities boast an impressive number of high-canopy, squirrel-friendly trees, but
only a minority bear the nuts or seeds that gray squirrels rely on as their primary food. The area around the campus
has a fair amount of the greenspace that helps urban populations thrive but bird feeders, a welcome source of
supplemental food for many gray squirrels, are few and far between (Parker & Nilon, 2008). Instead, human garbage is
supplying the squirrels’ food deficiencies. It is not unusual to see them at the University of Illinois, as elsewhere,
foraging in garbage cans and dumpsters for French fries, candy, stale rolls and the occasional piece of leftover pizza.
Similar food interests, and in particular fast food, might therefore be considered a relational space for people and
squirrels. In the main quad, where students (and their meals) are readily found, squirrel nests can be spotted in
clusters around the most promising garbage cans, and fresh snow will show a starburst of squirrel tracks around any
accessible source of waste food.
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However, the provision of better food is only one possible approach to improving the lives of urban squirrels, and it is
not always a wise course to undertake a project of that kind without sufficiently understanding its possible effects on
the larger ecosystem of which those animals are a part. Many systems link humans, squirrels and the urban
environment, and the complexity and sensitiveness of these interactions is hard to overestimate. The connection
between grey squirrels and oak trees, for example, is so old as to be co-evolutionary, but biologists are still uncovering
its details. It is a complex system involving both benefit (nutrition, living spaces, nesting material, seed distribution)
and harm (indigestible tannins, trunk damage, seed destruction). Squirrels sometimes resort to startlingly
sophisticated tactics to gain the upper hand—for example, sterilizing certain acorns by chewing a notch in them that
prevents germination (Steele, Turner, Smallwood, Wolff & Radillo, 2001).

Figure 2. “Sassy the Squirrel” (Veronica, 2015).

The relationship between humans and grey squirrels is not immune from issues of culture and change. Although
many universities, including the University of Illinois, have thought of the grey squirrel as a symbol of status; for many
others, the squirrel is primarily a pest. Newly arrived out-of-state students in particular can sometimes be seen
responding to the approaches of University of Illinois squirrels by shrieking or recoiling in horror, as though they were
being approached by a creature that is verminous. The word vermin is a somewhat painful one in English, since it
means, essentially: “you are alive but I wish you were not,” or, at best: “you are alive but I wish you were not living
near me.”
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Many of the qualities that these students may fear—violence, rabies or squirrelpox—are rare or non-existent in gray
squirrels. But the systems that link humans and squirrels within the urban environment are constantly changing,
producing new kinds of relationships and interactions. At the micro level, the presence of students and other human
beings on campus has a cumulative effect on squirrel behaviour, making them less likely to flee both people and dogs
(Cooper et al., 2008). At the macro level, many students travel to and from campus using vehicles that produce
greenhouse gases, contributing to wide-reaching environmental change that impacts the lives of local gray squirrels
among many other living creatures. Experts predict, for example, that changes in climate will expand squirrels’ role as
a global invasive species in coming years (Di Febbraro, Martinoli, Russo, Preatoni & Bertolino , 2016).

2 Background on Design for the Nonhuman
Increasing interest in the environment has caused some designers to ask whether the emphasis on human-centred
design has led in a direction that is less than optimal (e.g., Forlano, 2017). Primarily intended as a corrective to the
idea that the designer can stand in for the user, human-centred design has produced decades of work that is more
useful, attractive, and enjoyable to use from the perspective of the actual users, as opposed to the users as the
designer might have imagined them to be. Although still not ubiquitous (c.f., for instance, in the contemporary
practice of architecture), human-centred design has also been challenged as not going far enough, resulting in its
expansion into participatory design, where the users are not just studied but are also actively consulted, and engage in
co-design, where they take a role throughout the project.
Unfortunately, however, this laudable effort has had the possible connotation of emphasizing that the proper interest
of design is in serving people, to the neglect of other sentient beings and the environment. This state of affairs has not
escaped the notice of some designers. Temple Grandin, for instance, famously walked the path to the slaughterhouse
as a way of better understanding the perspective of the animals (Grandin 2013), resulting in somewhat more humane
designs of an experience that unfortunately marks the violent end of approximately 40 million cattle each year in the
USA alone.
On a more positive note, Adreon Cheok’s poultry internet project was an attempt to consider the daily lives of
chickens who are kept as pets in Asia (Lee, 2006). His team produced a jacket the chicken could wear that would allow
the owner to pet the chicken remotely. Less interested in the experience of the owner than that of the chicken, they
devised a study where the chicken could choose between one door that led to food and water, and another that led to
food, water, and the jacket. Nearly three-quarters of the time, the chickens chose the second door.
In their work at the National Zoo of Chile, Hermansen and Tironi (2018) had students develop a series of prototypes to
try to improve the lives of the animals. Originally conceived of as a means of having students understand that they are
not adequate stand-ins for the user, the project had the additional advantage of making it more difficult for the
students to encounter the observer expectancy effect, where study participants are inclined to try to please the
investigators by telling them what the participants imagine they would like to hear. Hermansen and Tironi have
theorized this work with reference to Isabelle Stenger’s concept of the cosmopolitical, where an “idiotic” encounter
results in a reflective pause in the normal course of events, providing a space for incorporating the perspective of
actors not usually given a voice in conventional politics.
These forays into developing designs that acknowledge and incorporate the non-human inspired our student
workshop on design for the urban squirrel.

3 Workshop Design
The advertising copy for the workshop briefly outlined the history and contemporary situation of grey squirrels on
campus, and described some of the key activities of squirrels that might benefit from design intervention:
Designing for the Nonhuman is a workshop that will engage students by asking them to evaluate the built
environment from multiple perspectives. It is common that design problems are framed for a certain demographic
and the requirements of a client are carefully considered, analysed, and investigated before developing a solution.
However, designers are rarely asked to lay on the ground, stand on a trash can, or climb a tree to gain insight into
their client’s needs.
Workshop participants will do all of the above as we try to understand how to provide the proper habitat for a
small non-native creature on our campus. A little known historical fact is that University of Illinois President
4
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Andrew S. Draper and University Trustees entrusted Professor of Geology Charles W. Rolfe with $250.00 and the
significant responsibility of enlivening our campus with squirrels. President Draper, a strong supporter of the
mission of Land Grant Institutions, stated, “If successful, the influence upon University life, and upon the feelings
of students, would be considerable, and students would carry that influence to all parts of the State” (Grennan,
2012).
While difficult to assess the direct impact of these creatures, the contributions of professors and students has
been quite tremendous ever since. Despite the academic and intellectual prosperity, our furry friends have been
neglected any recognition. Moreover, the 21st-century descendants of this species have been observed to be
feeding off trash. How might this be remedied? Workshop participants will be faced with this question and
provided materials to help create a built environment that responds to the needs of a very important co-inhabitant
on our campus.
Approximately a dozen students signed up for the event. They were provided with some suggestions for homework
they could do before arriving on the day. These consisted of secondary research using YouTube videos that could be
located using the following search terms:
• squirrel plays with stick
• squirrel eating
Although it may seem surprising for anyone who has not looked, there are a variety of videos that show squirrels
picking up a stick and seeming to toss it around at random. If it drops the stick, it will pick it up again and do some
more juggling. What these videos seem to suggest is that at least some squirrels are interested in finding ways to
amuse themselves. We have certainly observed them chasing each other, sometimes in the service of mating, but also
in aggressive competition for food, territory or, in the case of young nest-mates, what appears to be just pursuit in the
style of the Marx Brothers, where there is an unspoken rule that the person in the lead cannot be cut off, but instead
must be closely followed, no matter how circuitous the path. Videos of squirrels eating are even more common,
perhaps since there is something charming about them holding the food in their paws, turning it around, and in the
cases of nuts or peanuts, chewing through the shells. Although it was not essential for everyone to watch videos in
advance, we felt that it would give people a starting point and perhaps prime their creative curiosity.
When the participants arrived at the workshop, we greeted them outside the building, where they were instructed to
spend 20 minutes in primary observation of the squirrels. We emphasized again the difficulty of getting to know the
user in a case where the animals were not tame, so that the cosmopolitical agenda is often complicated by a certain
recalcitrance to participate. To facilitate the interaction around the relational space of food, each student was handed
two peanuts that they could use to feed a squirrel. Upon their return, the students were energized by the complexity
of dealing with the squirrels. No squirrels were willing to come up to a student and accept a peanut from the hand. In
fact, they were more inclined to play coy, either running around behind a tree, scampering up the branches, or sitting
on the ground and pretending to have something else interesting going on. Squirrels routinely attempt to deceive
squirrels and other animals about the locations of their food stashes, so deception is part of their daily lives.
The students had to respond to the squirrels by tossing the peanuts to them in various ways—against a sidewalk that
would make an attractive sound; at the foot of a tree where the squirrel was able to see it; near where the squirrel
was sitting so that the smell might be enticing once the student turned away and was no longer obviously looking.
Although peanuts are less nutritious than some other kinds of actual nuts, they are readily obtained and safe enough
as long as the shells are fresh.
After the students had the experience of interacting with the squirrels, they came into the studio and were given the
brief: using a rough collection of wood that had been recovered from a local barn demolition, design and build a
prototype to find out more about squirrel behaviour in one or more of the following areas:
•
•
•
•
•
•

nesting
eating
drinking
washing
storing food
playing
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The purpose of this list was to constrain the exercise sufficiently for participants to quickly begin getting ideas, while
at the same time not limiting the scope unnecessarily. Note, for instance, that the goal of the prototype was not to
address a problem and find a solution. It would have been possible to produce a design brief that framed the project
this way. For example, we could have said “the squirrels on campus eat too much garbage. Figure out a solution.”
However, one of our larger, ongoing agendas is to suggest that design research through prototyping is a valuable
approach to new knowledge production. Since we were holding the workshop at a tier one research university, even
undergraduate students can be expected to have had some exposure to methods of knowledge production in their
own disciplines, although not necessarily in design.
Although a quick briefing, a few minutes of online video, and 20 minutes of throwing peanuts provided some
knowledge, this was really only at a superficial level. This was obvious to the participants. The purpose of the
prototyping exercise could therefore be recognized as a way to consider how more could be learned, either through
creating an object that helped the students to think, or through creating a research instrument that could be placed in
the environment so that observations could be made of the squirrels interacting with it.
From the options we suggested, the teams chose playing, eating, bathing, and storage (Figure 3). However, in several
cases there was more than a single option being studied. For example, one of the “fun” activities imagined the
squirrels jumping up a stair to retrieve a nut perched on the top of a post. One of the “feeding” activities included a
board only fastened down on one side, so that reaching the nuts might be more fun, since it would require some
unusual balance and dexterity.

Figure 3. The five prototypes.

The prototyping exercise itself was done in two parts. First, we asked each team to do some conceptual work on
paper, sketching out one or more ideas, and explicitly identifying which aspects of the squirrels’ lives they were going
to try to learn more about (Figures 4 and 5). They were initially given only 20 minutes to complete this phase,
although in fact we extended the time closer to 45 minutes once we realized that they had a lot of ideas and not much
experience with sketching.
We then reviewed the sketches as a group, offering additional ideas and helping each team select which of their
concepts they wanted to build. In some cases (e.g., Figure 4) the decision had less to do with the potential research
value and more with the limited time, equipment, and materials that were available.
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Figure 4. One of the ideation pages (this one by a designer) shows a dust bath (relatively straightforward to build)
and a possible game (decidedly more complex).
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Figure 5. Participant research prototype sketches. Investigation is the main point: what makes things fun for a
squirrel? does speed play a role? how important is safety?

4 Analysis and Discussion
As a brief event intended to introduce non-designers to design thinking, the workshop was largely a success. Since we
had structured it using the standard design sequence of secondary research (videos), primary research (feeding the
squirrels), conceptualization (sketches), and prototyping (building), the participants were able to experience how the
process works. They were also introduced to the idea that a project could begin at any stage, and would typically cycle
through more than once.
We observed many of the students going through a process of approach and retreat with the concept of prototypes
for research questions. During conceptualization, for example, the participants did quickly realize that there was a lot
to learn about squirrels, and that they knew relatively little. During the review of the design sketches, for instance, it
was obvious time and again that we simply could not answer questions about squirrel thoughts, emotions, behaviours
or preferences. The question was repeatedly asked “how do you think a squirrel would respond to X,” to which we
could only answer “that is something that it would probably be worth finding out.” This lack of knowledge made it
comparatively easy to think about ways that a prototype might help us understand better.
As the participants began the building phase, however, we observed a shift towards thinking of the prototype as a
commodity—an object designed for a user. Since the participants were for the most part non-designers, their
fabrication skills were minimal and forced them to focus tightly on the practical details of construction. Talk at the task
stations became almost entirely about the affordances of the object, and questions about squirrels faded from
student conversations. During this part of the exercise, we might say that the students were engaged in design-driven
innovation (Verganti, 2009), having temporarily set aside the focus on the user. This change of mode across different
points of the workshop might lead us to inquire whether there is a cycle at work, not just for participants who are
non-designers, but in fact for all participants, where rather than holding multiple concerns in mind throughout the
8
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process, some sequence is happening of addressing user concerns, setting those aside for technical concerns,
returning to user concerns, and so on.
That said, at the end of the day, the research function of the prototype came to the fore again as participants
evaluated their final products. We observed “if-then” conversations taking place around the object: “if the squirrel
uses X, we could always shorten Y” or “if it can’t get around A, we can add another one at B.” Thinking in terms of ifthen causal connections is nothing new to university students, but in this context, we were able to see that the teams
were using this construction in trying to imagine how the squirrels might behave. That is, they were asking research
questions and thinking about how this first generation of prototypes might give them some answers. This is very
different from the initial prototype being the start of a sequence toward an eventual commodity.

Figure 6. Participants with questions for the squirrel. What if we put a peanut on the top of this peg? Will they use
the ramp or the stair or some other way of getting it?

The workshop was scheduled as part of a larger campus-wide event, and gave us only a few hours. This turned out to
be too short for most of the task groups. Their lack of design experience meant that there was not a pre-existing body
of making skills that we could draw on. As a result, several of the teams worked over time, and a couple of them did
not complete the prototype. In some respects, this is fine, since the purpose of the exercise was to think through
making (Ingold, 2013), and specifically to think about how a prototype might help us understand more about a topic
we have not fully explored. From that perspective, whether or not the artifact is finished is somewhat irrelevant.

5 Conclusion
In some respects, this workshop was an experiment in how much can be accomplished in just a few hours, in terms of
introducing students to prototyping as a research method and in considering design for the non-human. Since our
participants were largely non-designers, we were also introducing prototyping and thinking through making. The
outcomes suggest that the workshop was largely a success in meeting these goals. Participants could be seen moving
through multiple phases of thinking, considering at different points in the process the importance and difficulties of
understanding the nonhuman user, how prototypes might contribute to that understanding, how those were different
from prototypes that constituted potential commodities or services, and how the constraints of materials and skills on
production played a non-trivial role.
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In repurposing the workshop for design students, it would be necessary to emphasize that this use of prototypes is
significantly different from the typical use. For designers, the use of prototypes outside the context of taking steps
toward a new commodity of some kind is sufficiently unusual that there are habits of mind formed through previous
training that need to be overcome. Further, that the audience should be not human is a novelty that in itself may not
make entire sense. It would therefore be useful to take the time to explicitly critique the paradigm of human-centered
design.
Given more time, the logical next step would be to put the experimental prototypes into the field, in order to find out
what could be learned by observing squirrels interacting with them. This is a key component, for instance, in the work
done by Hermansen and Tironi (2018), who were dealing with animals in captivity, but still nonetheless were faced
with the recalcitrance of the user to follow a program of action planned by the designers. Following these initial
observations, a next generation of prototypes can be produced to address the new questions that have arisen. Ideally,
the result would be a report of what was learned, so that subsequent projects could draw on that knowledge to
produce commodities.
In summary, the process of learning to prototype research questions has, in our experience, many layers of discovery.
The participants were hungry to pursue these.
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